Loss of focal adhesion kinase enhances endothelial barrier function and increases focal adhesions.
To determine the role of FAK in the regulation of endothelial barrier function. Stable FAK knockdown HLEC were generated by lentiviral infection of FAK shRNA. Measurements of isometric tension and transendothelial electrical resistance were performed. A FAK knockdown human pulmonary endothelial cell line was generated by lentiviral infection with FAK shRNA and resulted in greater than 90% reduction in FAK protein with no change in Pyk2 protein. Loss of FAK altered cell morphology and actin distribution in both pre- and post-confluent endothelial cells. Large, polygonal shaped endothelial cells with randomly organized stress fibers were identified in pre-confluent cultures, while in confluent monolayers, endothelial cells were irregularly shaped with actin bundles present at cell margins. An increase in the number and size of vinculin plaques was detected in FAK-depleted cells. FAK knockdown monolayers generated a greater transendothelial electrical resistance than controls. Thrombin treatment induced similar changes in TER in both FAK knockdown and control cell lines. FAK-depleted endothelial cells developed a higher stable basal isometric tension compared to control monolayers, but the increase in tension stimulated by thrombin does not differ between the cell lines. Basal myosin II regulatory light chain phosphorylation was unaltered in FAK-depleted cells. In addition, loss of FAK enhanced VE-cadherin localization to the cell membrane without altering VE-cadherin protein levels. The loss of FAK in endothelial cells enhanced cell attachment and strengthened cell-cell contacts resulting in greater basal tension leading to formation of a tighter endothelial monolayer.